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Description

BACKGROUND

1. Technical Field

[0001] The present disclosure relates to a ceiling-em-
bedded air conditioner. More specifically, the present dis-
closure relates to a ceiling-embedded air conditioner that
suppresses swirling airflows generated on the back sur-
face of a bell-mouth by rotation of a turbo fan.

2. Description of the Related Art

[0002] The ceiling-embedded air conditioner has a
casing body including a heat exchanger and a blower
(turbo fan). The casing body is embedded in a space
formed between a ceiling slab and a ceiling panel. A flat
square decorative panel is attached to the lower surface
of the casing body. The decorative panel has an air inlet
and an air outlet.
[0003] In the configuration described in JP-A-
2012-2165, the casing body is a cuboid in shape. The
turbo fan is disposed at the center of the casing body.
The heat exchanger is disposed to surround the outer
periphery of the turbo fan. A bell-mouth is provided be-
tween the air inlet and the turbo fan. The bell-mouth
guides the air, which is taken into the casing body from
the air inlet, to the inside of the turbo fan.
[0004] The turbo fan has a main plate, a shroud, and
a plurality of blades. The main plate has a hub, to which
a rotation shaft is fixed, at the center. The shroud is dis-
posed to be opposite to the direction of axis of the rotation
shaft relative to the main plate. The plurality of blades is
disposed between the main plate and the shroud. The
shroud has an opening at the center through which the
bell-mouth is partially inserted into the turbo fan.
[0005] The bell-mouth has a base portion and a suction
guide portion. The base portion is formed in a square
shape corresponding to the shape of the air inlet. The
suction guide portion is formed in a trumpet shape from
the center of the base portion toward the inside of the
turbo fan. As the turbo fan is driven, the air is sucked
from the air inlet through the bell-mouth to the inside of
the turbo fan (refer to JP-A-2012-2165, Fig. 2).
[0006] The air blown from the turbo fan is directed to
the surrounding heat exchanger, and is heat-exchanged
with a refrigerant through the spaces between heat-ra-
diation fins in the heat exchanger. After that, the air is
blown from the air outlet into the room through a blowing
path. The blowing range of the turbo fan in the axial di-
rection depends on the axial height of the outlet. In gen-
eral, the axial height of the outlet is set to be lower than
the height of the heat exchanger. This causes uneven-
ness in wind speed distribution at the portion of the heat
exchanger opposed to the outlet and the portion of the
heat exchanger separated from the outlet. The uneven-
ness results in unbalanced heat exchange.

[0007] As another problem, there is high blowing re-
sistance at the back surface side of the blowing path op-
posite to the suction guide portion side of the bell-mouth.
Accordingly, part of the air leaks from the gap formed
between the bell-mouth and the turbo fan into the inside
of the turbo fan (recirculation). Therefore, the air not pass-
ing through the heat exchanger is retained on the back
surface side of the bell-mouth. As the turbo fan rotates,
the retained air swirls along the back surface of the bell-
mouth opposite to the air suction surface on the air inlet
side. That is, swirling airflows are generated. The gen-
eration of the swirling airflows leads to reduction in the
amount of wind flowing into the heat exchanger. This
results in an unsmooth flow of air with lower heat-ex-
change efficiency.
[0008] According to the technique described in JP-A-
2007-100548, radial ribs are provided on the back sur-
face of the shroud to suppress loss of air blow. Accord-
ingly, the air approaching the gap formed between the
bell-mouth and the shroud is forcibly pushed back to the
outside in radial direction.
[0009] However, the method described in JP-A-
2007-100548 does not solve the swirling airflow problem
and thus is less effective in preventing reduction in heat-
exchange efficiency. In addition, providing the ribs may
increase wind noise and vibration.
[0010] EP 2535594 A1 discloses a centrifugal fan hav-
ing an impeller and a bell mouth. The bell mouth has a
plurality of wall parts provided on an outer peripheral sur-
face of the bell mouth. The wall parts are arranged at
predetermined intervals on the outer peripheral surface
in a circumferential direction of the outer peripheral sur-
face. Each of the wall parts extends along the outer pe-
ripheral surface from the front side to the rear side in an
axial direction so as to be substantially parallel to the
axial direction and to a radial direction of the bell mouth.

SUMMARY

[0011] According to the invention, there is proposed a
ceiling-embedded air conditioner as defined in claim 1.
Preferred embodiments are defined in the dependent
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

Fig. 1 is a perspective view of a casing body of a
ceiling-embedded air conditioner according to one
embodiment of the present disclosure as seen from
the lower side;
Fig. 2 is a perspective view of the casing body illus-
trated in Fig. 1 from which a decorative panel is re-
moved;
Fig. 3 is a cross-sectional view of inner structure of
the casing body;
Fig. 4A is a perspective view of a bell-mouth as seen
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from the front side, and Fig. 4B is a perspective view
of the bell-mouth as seen from the rear side;
Fig. 5A is a front view of the bell-mouth and Fig. 5B
is a rear view of the bell-mouth;
Fig. 6 is a bottom view illustrating the positional re-
lation between a heat exchanger and an electrical
equipment box;
Fig. 7 is a cross-sectional view illustrating the mode
in which a rectifier is provided on a drain pan side;
and
Fig. 8 is an illustrative diagram for describing the
rectifying effect of the rectifiers provided on the back
surface of the bell-mouth.

DESCRIPTION OF THE EMBODIMENTS

[0013] In the following detailed description, for purpose
of explanation, numerous specific details are set forth in
order to provide a thorough understanding of the dis-
closed embodiments. It will be apparent, however, that
one or more embodiments may be practiced without
these specific details. In other instances, well-known
structures and devices are schematically shown in order
to simplify the drawing.
[0014] An object of the present disclosure is to provide
a ceiling-embedded air conditioner as described below.
That is, the ceiling-embedded air conditioner prevents
the retention of the air and realizes higher heat-exchange
efficiency by suppressing occurrence of swirling airflows
in the space between the turbo fan and the heat exchang-
er.
[0015] A ceiling-embedded air conditioner according
to one embodiment of the present disclosure includes: a
ceiling-embedded casing body that has an air suction
path at the center of a lower surface and has an air blowoff
path around the air suction path; a turbo fan that is dis-
posed inside the casing body; a heat exchanger that is
disposed inside the casing body on an outer peripheral
side of the turbo fan; a bell-mouth that guides air sucked
from the air suction path toward the inside of the turbo
fan; and a first rectifier that is provided on a back surface
side of the bell-mouth at the air suction path side opposite
to an air suction surface of the bell-mouth, the first rectifier
suppressing swirling airflows generated by part of air
blown from the turbo fan swirling along the back surface
of the bell-mouth in the same direction as a rotation di-
rection of the turbo fan.
[0016] The first rectifier is erected on the back surface
of the bell-mouth.
[0017] The first rectifier has a first rectifying side verti-
cally erected on the back surface of the bell-mouth as a
base end and a second rectifying side horizontally ex-
tended from the leading end of the first rectifying side.
The first rectifying side is formed in parallel to a ventilation
surface of the heat exchanger.
[0018] Further, the first rectifier is preferably formed
integrally with the bell-mouth and is also provided as a
reinforcement plate for reinforcing strength of the bell-

mouth.
[0019] As another preferable embodiment, the air con-
ditioner further includes a drain pan that is provided inside
the casing body to receive dew condensation water gen-
erated by the heat exchanger. A second rectifier is erect-
ed on the drain pan.
[0020] In addition, the heat exchanger preferably has
first to fourth heat exchange portions. The second recti-
fier is preferably disposed to be opposed to the first to
fourth heat exchange portions with predetermined spac-
ing therebetween and is positioned such that a distance
between the ventilation surface of each of the heat ex-
change portions and an end surface of the second rec-
tifier opposed to the ventilation surface is the shortest.
[0021] According to the air conditioner, the rectifiers
are provided on the back surface of the bell-mouth. By
contacting swirling airflows on the rectifiers, the swirling
airflows can be forcibly pushed out toward the heat ex-
changer on the outside of the bell-mouth. This suppress-
es the occurrence of swirling airflows in the space be-
tween the turbo fan and the heat exchanger and prevents
the retention of the air. That is, pushing out the swirling
airflows toward the heat exchanger increases the heat-
exchange efficiency.
[0022] Next, an embodiment of the present disclosure
will be described with reference to the accompanying
drawings. However, the present disclosure is not limited
to this.
[0023] As illustrated in Figs. 1 to 3, a ceiling-embedded
air conditioner 1 includes a cuboid-shaped casing body
2. The cuboid-shaped casing body 2 is stored in the
space formed between a ceiling slab and a ceiling panel.
The casing body 2 is a box-shaped container having a
top plate 21, four side plates 22a to 22d (hereinafter,
referred to as first to fourth side plates 22a to 22d), and
a bottom surface 20. The top plate 21 has a regular
square shape with chamfered corners. The first to fourth
side plates 22a to 22d are extended downward from the
respective sides of the top plate 21. The bottom surface
20 (lower surface in Fig. 1) is opened. In this embodiment,
the corners of the casing body 2 are chamfered according
to the shape of the top plate 21.
[0024] The bottom surface 20 of the casing body 2 is
opened to the inside of the room. An air suction path 23
that is square in cross section is formed at the center of
the bottom surface 20. An air blowoff path 24 is formed
on the bottom surface 20 of the casing body 2 to surround
the four sides of the air suction path 23.
[0025] A decorative panel 3 is screwed to the bottom
surface 20 of the casing body 2. The decorative panel 3
is made of a synthetic resin and has a flat regular square
shape. A square air inlet 31 is provided at the center of
the decorative panel 3. The air inlet 31 communicates
with the air suction path 23 of the casing body 2. Rec-
tangular air outlets 32 are disposed around the air inlet
31 at four places along the respective sides of the air
inlet 31. The air outlets 32 communicate with the air blow-
off path 24 at the back surface side (ceiling surface side).
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[0026] A suction grill 4 is provided to cover the air inlet
31. The suction grill 4 is a synthetic resin molded com-
ponent. The suction grill 4 is formed in a flat regular
square shape to cover the bottom surface 20 of the casing
body 2.
[0027] In this embodiment, the air outlets 32 are re-
spectively covered with electrically opening and closing
wind direction plates 321. During air-conditioning oper-
ation, the wind direction plates 321 are opened by a ro-
tation member not illustrated provided on the back sur-
face side of the decorative panel 3 to make the air outlets
32 appear.
[0028] The casing body 2 stores a turbo fan 5 as a
blowing fan and a heat exchanger 6 therein. A bell-mouth
7 is disposed in the air suction path 23 ranging from the
air inlet 31 to the turbo fan 5. The bell-mouth 7 guides
the air taken in from the air inlet 31 to the turbo fan 5.
[0029] As illustrated in Figs. 2 and 3, the turbo fan 5
includes a main plate 52, a shroud 53, and a plurality of
blades 54. The main plate 52 has a hub 521. A rotation
shaft 511 of a drive motor 51 is fixed to the center of the
hub 521. The shroud 53 is disposed to be opposed to
the main plate 52 along the direction of axis of the rotation
shaft 511. The plurality of blades 54 is disposed between
the main plate 52 and the shroud 53. An opening 531 is
provided at the center of the shroud 53 for inserting a
part of the bell-mouth 7 into the turbo fan 5.
[0030] The turbo fan 5 is disposed at almost the center
of inside of the casing body 2. The turbo fan 5 is hung
and held by the drive motor (fan motor) 51 mounted on
the top plate 21. Accordingly, as the turbo fan 5 is driven
to rotate, the bell-mouth 7 is under negative pressure at
the air inlet 31 side (lower side in Fig. 3). Therefore, the
air taken in from the air inlet 31 is sucked into the turbo
fan 5 through the bell-mouth 7, and is blown toward the
outer peripheral direction through the blades 54.
[0031] As illustrated in Figs. 3 and 6, the heat exchang-
er 6 is vertically extended from the top plate 21 to the
opening in a bottom surface 20. The heat exchanger 6
is formed in a square frame shape to surround the outer
periphery of the turbo fan 5. The heat exchanger 6 has
a first heat exchange portion 6a, a second heat exchange
portion 6b, a third heat exchange portion 6c, and a fourth
heat exchange portion 6d. The first heat exchange por-
tion 6a is disposed in parallel to the first side plate 22a.
The second heat exchange portion 6b is disposed in par-
allel to the second side plate 22b. The third heat ex-
change portion 6c is disposed in parallel to the third side
plate 22c. The fourth heat exchange portion 6d is dis-
posed in parallel to the fourth side plate 22d.
[0032] In this embodiment, the heat exchanger 6 in-
cludes an elongated square plate-like body with four bent
portions. The heat exchanger 6 has a heat-radiation fin
group 61 including a large number of strip-shaped heat-
radiation fins. The large number of heat-radiation fins is
disposed at predetermined spacing therebetween. In the
heat exchanger 6, a large number of heat-transfer tubes
62 are inserted into the heat-radiation fin group 61 in

parallel to one another.
[0033] As illustrated in Fig. 6, the heat exchanger 6
has four bent portions 6e to 6h. Of these bent portions,
the first bent portion 6e is formed between the first heat
exchange portion 6a and the second heat exchange por-
tion 6b. The second bent portion 6f is formed between
the second heat exchange portion 6b and the third heat
exchange portion 6c. The first bent portion 6e is bent
such that the angle formed by the first heat exchange
portion 6a and the second heat exchange portion 6b is
a right angle. The second bent portion 6f is bent such
that the angle formed by the second heat exchange por-
tion 6b and the third heat exchange portion 6c is a right
angle.
[0034] The third bent portion 6g and the fourth bent
portion 6h are positioned between the third heat ex-
change portion 6c and the fourth heat exchange portion
6d. The third bent portion 6g and the fourth bent portion
6h are bent such that, when the third bent portion 6g and
the fourth bent portion 6h are combined with each other,
the angle formed by the third heat exchange portion 6c
and the fourth heat exchange portion 6d is a right angle
to provide an installation space for a drain pump (not
illustrated). The fourth bent portion 6h may not be pro-
vided between the third heat exchange portion 6c and
the fourth heat exchange portion 6d. In this case, the
third bent portion 6g, which is disposed between the third
heat exchange portion 6c and the fourth heat exchange
portion 6d, may be bent such that the angle formed by
the third heat exchange portion 6c and the fourth heat
exchange portion 6d is a right angle.
[0035] The end portions of the heat-transfer tubes 62
are drawn from both end portions 63 and 64 of the heat
exchanger 6. A U-shaped tube (not illustrated) is coupled
to the one end portion 63. At the other end portion 64,
gas-side tubes are united into one collective tube and
coupled to a gas-side pipe G, and liquid-side tubes are
united into one collective tube and coupled to a liquid-
side pipe L.
[0036] In this embodiment, the heat exchanger 6 is
formed in a square shape in a plane view of Fig. 6 by
bending one heat exchanger. Instead of this, the heat
exchanger 6 may be formed by coupling four small-sized
heat exchangers at the end portions.
[0037] As described above, the heat exchanger 6 is
bent at the first to fourth bent portions 6e to 6h. Accord-
ingly, the heat exchanger 6 is bent in a square shape in
a plane view. In addition, the heat exchanger 6 has the
end portions 63 and 64 disposed at a predetermined
spacing therebetween.
[0038] In this embodiment, as illustrated in Fig. 6, the
end portions 63 and 64 are disposed at an upper right
corner A of the casing body 2 The gas-side pipe G and
the liquid-side pipe L are drawn outward from the corner
A of the casing body 2.
[0039] The heat exchanger 6 is connected to a revers-
ible refrigeration cycle circuit not illustrated that allows
cooling operation and heating operation. The heat ex-
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changer 6 serves as an evaporator to cool the air during
cooling operation. Meanwhile, the heat exchanger 6
serves as a condenser to heat the air during heating op-
eration.
[0040] Drain pans 8 are provided at the lower end side
of the heat exchanger 6 to receive dew condensation
water generated by the heat exchanger 6. The drain pans
8 are provided inside the casing body 2 and are provided
with gutters 81. The gutters 81 store the lower end side
of the heat exchanger 6. The dew condensation water
dropped from the heat exchanger 6 is received at the
gutters 81 and drawn up by a drain pump not illustrated.
[0041] The bell-mouth 7 is composed of a synthetic
resin molded component. The bell-mouth 7 includes a
base portion 71 and a suction guide portion 72 as illus-
trated in Figs. 4A, 4B, 5A, and 5B. The bell-mouth 7 is
screwed into the drain pans 8. The base portion 71 is
disposed at a front surface (air suction surface) 7A side
(plane side in Fig. 4A), and is formed in a square shape
corresponding to the shape of the air inlet 31. The suction
guide portion 72 is formed in a trumpet shape from the
center of the base portion 71 toward the inside of the
turbo fan 5.
[0042] The base portion 71 is a concave formed in a
square shape corresponding to the shape of the air inlet
31. A storage concave portion 73, in which the electrical
equipment box 9 described later is to be disposed, is
formed in a part of the base portion 71. The storage con-
cave portion 73 has a corner positioned above the corner
A of the casing body 2 (refer to Fig. 2). The storage con-
cave portion 73 is extended from the corner as a center
in parallel to the first heat exchange portion 6a and the
fourth heat exchange portion 6d. The electrical equip-
ment box 9 is stored in the storage concave portion 73.
[0043] The suction guide portion 72 is formed in a trum-
pet shape (funnel shape) to be gradually smaller in outer
diameter with increasing proximity to the center of the
rotation shaft 511 of the turbo fan 5. The suction guide
portion 72 has a round edge 721 at the upper end side.
The edge 721 is inserted into the opening 531 of the turbo
fan 5.
[0044] The back surface 7B of the bell-mouth 7 (plane
side in Fig. 4B) is shaped according to the shapes of the
base portion 71, the suction guide portion 72, and the
storage concave portion 73. The back surface 7B is op-
posite to the front surface (air suction surface) 7A of the
bell-mouth 7 at the air suction path 23 side. First rectifiers
74 are provided on the back surface 7B of the bell-mouth
7. The first rectifiers 74 suppress swirling airflows gen-
erated by part of the air blown from the turbo fan 5 swirling
along the back surface 7B of the bell-mouth 7 in the same
direction as the rotation direction of the turbo fan 5.
[0045] The first rectifiers 74 are formed in a plate
shape. Each of the first rectifiers 74 has a first rectifying
side 741 and a second rectifying side 742. The first rec-
tifying side 741 is vertically extended from the back sur-
face of the bell-mouth 7 (base portion 71) in the vicinity
of a boundary portion 711 between the base portion 71

and the suction guide portion 72. That is, the first rectifier
74 is erected on the back surface 7B of the bell-mouth
7. The second rectifying side 742 is horizontally extended
from the upper end of the first rectifying side 741 to the
edge 721 of the suction guide portion 72. In this example,
the first rectifiers 74 are provided at four positions by 90
degrees.
[0046] The first rectifying side 741 of the first 74 is a
side vertical to the base portion 71 as described above.
As illustrated in Fig. 3, the first rectifying side 741 is dis-
posed in parallel to a ventilation surface 65 of the heat
exchanger 6 opposed to the first rectifying side 741. The
first rectifier 74 is positioned such that the distance be-
tween the first rectifying side 741 and the ventilation sur-
face 65 of each of the heat exchange portions 6a to 6d
is the shortest (the first rectifying side 741 and the ven-
tilation surface 65 of each of the heat exchange portions
6a to 6d are closest to each other). In this embodiment,
the first rectifier 74 is positioned such that the distance
between the circular-shaped boundary portion 711 and
the outer periphery 712 of the square base portion 71 is
the shortest.
[0047] Of the first rectifiers 74, a rectifier 74a disposed
on the back surface side of the storage concave portion
73 is formed on the storage concave portion 73. Accord-
ingly, the base portion of the rectifier 74a (portion in con-
tact with the storage concave portion 73) is shifted toward
the round edge 721 according to the shape of the storage
concave portion 73. Therefore, the first rectifying side
741 of the rectifier 74a is shorter than the first rectifying
sides 741 of the other first rectifiers 74. Meanwhile, the
second rectifying sides 742 of the first rectifiers 74 are
flush with one another.
[0048] According to this, as illustrated in Fig. 8, the first
rectifiers 74 stem swirling airflows along the back surface
of the bell-mouth 7 and push forcibly the air out to the
outside of the bell-mouth 7. Accordingly, it is possible to
suppress swirling airflows generating in the space be-
tween the turbo fan 5 and the heat exchanger 6, prevent
the retention of the air, and push the swirling airflows out
toward the heat exchanger side. This enhances the effi-
ciency of heat exchange.
[0049] The first rectifiers 74 are formed integrally with
the bell-mouth 7 to serve also as reinforcement plates
for reinforcing the strength of the bell-mouth 7. That is,
the first rectifiers 74 improve the strength of the bell-
mouth 7. This suppresses thermal deformation of the
bell-mouth 7 at the time of molding, and increases the
dimensional accuracy of the bell-mouth 7. Therefore, the
gap between the bell-mouth 7 and 53 can be further nar-
rowed. As a result, the recirculation of the air from the
gap to the turbo fan 5 is decreased to further enhance
the efficiency of heat exchange.
[0050] In this embodiment, the first rectifiers 74 are
formed integrally with the back surface of the bell-mouth
7. Note that the first rectifiers 74 may be merely disposed
in the ceiling-embedded air conditioner 1 to block swirling
airflows along the back surface of the bell-mouth 7. Ac-
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cordingly, the positions of the first rectifiers 74 may not
be limited to the bell-mouth 7.
[0051] Specifically, as illustrated in Fig. 7, second rec-
tifiers 82 are erected on the drain pans 8. The second
rectifiers 82 shut off swirling airflows in cooperation with
the first rectifiers 74. The second rectifiers 82 are plate
bodies screwed to the upper ends of the gutters 81 at
the turbo fan 5 side to be opposed to the respective first
rectifiers 74. The second rectifiers 82 are disposed in
parallel to the first rectifiers 74.
[0052] The second rectifiers 82 are aligned in height
to the second rectifying sides 742 of the first rectifiers 74.
The second rectifiers 82 are disposed in abutment with
the first rectifying sides 741 of the first rectifiers 74. Ac-
cordingly, each of the first rectifiers 74 and each of the
second rectifiers 82 serve as one large rectifier. Swirling
airflows contacting the first rectifiers 74 move to the vi-
cinity of the heat exchanger 6 from the first rectifiers 74
through the second rectifiers 82. This further enhances
the efficiency of heat exchange.
[0053] In the embodiment illustrated in Fig. 7, the cor-
responding first rectifiers 74 and second rectifiers 82 are
combined to form one large rectifier. Alternatively, either
the first rectifiers 74 or the second rectifiers 82 may be
disposed in the ceiling-embedded air conditioner 1. In
this case, the disposed first rectifiers 74 or second recti-
fiers 82 are preferably formed in a large size. The respec-
tive second rectifiers 82 may be disposed to be opposed
to the first to fourth heat exchange portions 6a to 6d at
predetermined spacing, such that the distances between
the ventilation surfaces 65 of the heat exchange portions
6a to 6d and the end surfaces of the rectifiers 82 opposed
to the ventilation surfaces 65 are the shortest.
[0054] As illustrated in Figs. 2 and 6, the electrical
equipment box 9 includes a box body 91 and a lid portion
92. The box body 91 has an opened upper surface and
stores a substrate and/or electrical equipment (both not
illustrated). The lid portion 92 closes the opened surface
of the box body 91. In this embodiment, the electrical
equipment box 9 is formed by bending a metal plate, for
example.
[0055] The box body 91 has a first storage portion 91a
and a second storage portion 91b. The box body 91 is
formed in an L shape such that the first storage portion
91a and the second storage portion 91b are orthogonal
to each other. A temperature-humidity sensor 93 is erect-
ed on the side wall of the first storage portion 91a opposed
to the suction guide portion 72.
[0056] The lid portion 92 is formed in an L shape adapt-
ed to the opening of the box body 91. The lid portion 92
includes a first lid portion 92a covering the first storage
portion 91a and a second lid portion 92b covering the
second storage portion 91b. The lid portion 92 is hori-
zontally formed along the open surface of the box body
91. A tapered surface 94 is formed at a corner of the lid
portion 92 opposed to the suction guide portion 72. The
height of the tapered surface 94 is gradually lower from
the upstream to downstream sides of the blowing direc-

tion.
[0057] Accordingly, the air flowing along the surface of
the electrical equipment box 9 can be smoothly guided
to the bell-mouth 7 through the tapered surface 94. This
reduces ventilation resistance and suppresses decrease
in heat exchange efficiency.
[0058] As described above, according to the embodi-
ment of the present disclosure, the rectifiers are provided
on the back surface of the bell-mouth. By contacting swirl-
ing airflows on the rectifiers, it is possible to suppress
swirling airflows generated in the space between the tur-
bo fan 5 and the heat exchanger 6 and prevent the re-
tention of the air. That is, the efficiency of heat exchange
can be enhanced by pushing swirling airflows out toward
the heat exchanger.
[0059] The expressions herein indicating shapes or
states such as regular square, rectangular, square, cir-
cular, vertical, parallel, right angle, 90 degrees, the same,
orthogonal, and horizontal, signify not only strict shapes
or states but also approximate shapes or states shifted
from the strict shapes or states, without deviating from
the scope in which the operations and effects of these
shapes or states can be achieved.
[0060] The foregoing detailed description has been
presented for the purposes of illustration and description.
Many modifications and variations are possible in light
of the above teaching. It is not intended to be exhaustive
or to limit the subject matter described herein to the pre-
cise form disclosed. Although the subject matter has
been described in language specific to structural features
and/or methodological acts, it is to be understood that
the subject matter defined in the appended claims is not
necessarily limited to the specific features or acts de-
scribed above. Rather, the specific features and acts de-
scribed above are disclosed as example forms of imple-
menting the claims appended hereto.

Claims

1. A ceiling-embedded air conditioner (1) comprising:

a ceiling-embedded casing body (2) that has an
air suction path (23) at the center of a lower sur-
face (20) and has an air blowoff path (24) around
the air suction path (23);
a turbo fan (5) that is disposed inside the casing
body (2);
a heat exchanger (6) that is disposed inside the
casing body (2) on an outer peripheral side of
the turbo fan (5);
a bell-mouth (7) that guides air sucked from the
air suction path (23) toward the inside of the tur-
bo fan (5); and
a first rectifier (74) that is erected on a back sur-
face (7B) of the bell-mouth (7) at the air suction
path (23) side opposite to an air suction surface
(7A) of the bell-mouth (7), the first rectifier (74)
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configured to suppress swirling airflows gener-
ated by part of air blown from the turbo fan (5)
swirling along the back surface (7B) of the bell-
mouth (7) in the same direction as a rotation
direction of the turbo fan (5), wherein
the first rectifier (74) has a first rectifying side
(741) vertically erected on the back surface (7B)
of the bell-mouth (7) as a base end and a second
rectifying side (742) horizontally extended from
the leading end of the first rectifying side (741),
and
the first rectifying side (741) is formed in parallel
to a ventilation surface (65) of the heat exchang-
er (6).

2. The ceiling-embedded air conditioner (1) according
to claim 1, wherein
the first rectifier (74) is formed integrally with the bell-
mouth (7) and is also provided as a reinforcement
plate for reinforcing strength of the bell-mouth (7).

3. The ceiling-embedded air conditioner (1) according
to claim 1, further comprising
a drain pan (8) that is provided inside the casing body
(2) to receive dew condensation water generated by
the heat exchanger (6), wherein
a second rectifier (82) is erected on the drain pan
(8), the second rectifier (82) suppressing swirling air-
flows generated by part of air blown from the turbo
fan (5) swirling along the back surface (7B) of the
bell-mouth (7) in the same direction as a rotation of
the turbo fan (5).

4. The ceiling-embedded air conditioner (1) according
to claim 3, wherein
the heat exchanger (6) has first to fourth heat ex-
change portions (6a to 6d),
the first and second rectifiers (74, 82) are disposed
to be opposed to each of the first to fourth heat ex-
change portions (6a to 6d) with predetermined spac-
ing therebetween, and
the first and second rectifiers (74, 82) are positioned
such that a distance between the ventilation surface
(65) of each of the heat exchange portions (6a to 6d)
and an end surface of the first and second rectifiers
(74, 82) opposed to the ventilation surface (65) is
the shortest.

Patentansprüche

1. In der Raumdecke eingebettete Klimaanlage (1),
Folgendes umfassend:

einen in der Raumdecke eingebetteten Gehäu-
sekörper (2), der einen Luftansaugweg (23) in
der Mitte einer unteren Fläche (20) aufweist und
einen Luftausblasweg (24) um den Luftansaug-

weg (23) aufweist;
einen Turbolüfter (5), der im Gehäusekörper (2)
angeordnet ist;
einen Wärmetauscher (6), der im Gehäusekör-
per (2) auf einer Außenumfangsseite des Tur-
bolüfters (5) angeordnet ist;
eine Aufweitung (7), die vom Ansaugweg (23)
angesaugte Luft in das Innere des Turbolüfters
(5) leitet; und
einen ersten Gleichrichter (74), der an einer
Rückwand (7B) der Aufweitung (7) auf der Seite
des Luftansaugwegs (23) gegenüber einer
Luftansaugfläche (7A) der Aufweitung (7) mon-
tiert ist, wobei der erste Gleichrichter (74) dazu
ausgelegt ist, verwirbelte Luftströme, die durch
einen Teil der vom Turbolüfter (5) ausgeblase-
nen Luft, der entlang der Rückwand (7B) der
Aufweitung (7) in dieselbe Richtung wie die
Drehrichtung des Turbolüfters (5) erzeugt wird,
zu unterdrücken, wobei
der erste Gleichrichter (74) eine erste Gleich-
richtungsseite (741), die vertikal an der Rück-
wand (7B) der Aufweitung (7) als Basisende
montiert ist, und eine zweite Gleichrichtungssei-
te (742), die sich vom vorderen Ende der ersten
Gleichrichtungsseite (741) erstreckt, aufweist
und
die erste Gleichrichtungsseite (741) parallel zu
einer Lüftungsfläche (65) des Wärmetauschers
(6) ausgebildet ist.

2. In der Raumdecke eingebettete Klimaanlage (1)
nach Anspruch 1, wobei
der erste Gleichrichter (74) mit der Aufweitung (7)
einstückig ausgebildet ist und außerdem als Verstär-
kungsplatte zur Verstärkung der Aufweitung (7) vor-
gesehen ist.

3. In der Raumdecke eingebettete Klimaanlage (1)
nach Anspruch 1, ferner eine Auffangwanne (8) um-
fassend, die innerhalb des Gehäusekörpers (2) vor-
gesehen ist, um vom Wärmetauscher (6) erzeugtes
Kondensationswasser aufzunehmen, wobei ein
zweiter Gleichrichter (82) an der Auffangwanne (8)
montiert ist, wobei der zweite Gleichrichter (82) ver-
wirbelte Luftströme, die durch einen Teil der vom
Turbolüfter (5) ausgeblasenen Luft, der entlang der
Rückwand (7B) der Aufweitung (7) in dieselbe Rich-
tung wie die Drehrichtung des Turbolüfters (5) er-
zeugt wird, unterdrückt.

4. In der Raumdecke eingebettete Klimaanlage (1)
nach Anspruch 3, wobei
der Wärmetauscher (6) einen ersten bis vierten Wär-
metauscherabschnitt (6a bis 6d) aufweist,
der erste und zweite Gleichrichter (74, 82) dazu an-
geordnet sind, dem ersten bis vierten Wärmetau-
scherabschnitt (6a bis 6d) jeweils mit einem festge-
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legten Abstand dazwischen entgegengesetzt zu
sein, und
der erste und zweite Gleichrichter (74, 82) derart po-
sitioniert sind, dass ein Abstand zwischen der Lüf-
tungsfläche (65) jedes der Wärmetauscherabschnit-
te (6a bis 6d) und einer der Lüftungsfläche (65) ent-
gegengesetzten Endfläche des ersten und zweiten
Gleichrichters (74, 82) am kürzesten ist.

Revendications

1. Conditionneur d’air intégré au plafond (1)
comprenant :

un corps de boîtier intégré au plafond (2) qui
présente un trajet d’aspiration d’air (23) au cen-
tre d’une surface inférieure (20) et qui présente
un trajet de soufflage d’air (24) autour du trajet
d’aspiration d’air (23) ;
une turbosoufflante (5) qui est disposée à l’inté-
rieur du corps de boîtier (2) ;
un échangeur de chaleur (6) qui est disposé à
l’intérieur du corps de boîtier (2) sur un côté pé-
riphérique extérieur de la turbosoufflante (5) ;
un pavillon (7) qui guide l’air aspiré depuis le
trajet d’aspiration d’air (23) vers l’intérieur de la
turbosoufflante (5) ; et
un premier redresseur (74) qui est érigé sur une
surface arrière (7B) du pavillon (7) du côté du
trajet d’aspiration d’air (23) opposé à une surfa-
ce d’aspiration d’air (7A) du pavillon (7),
le premier redresseur (74) étant configuré pour
supprimer les flux d’air tourbillonnants générés
par une partie de l’air soufflé par la turbosouf-
flante (5) tourbillonnant le long de la surface ar-
rière (7B) du pavillon (7) dans le même sens
qu’un sens de rotation de la turbosoufflante (5),
dans lequel
le premier redresseur (74) a un premier côté de
redressement (741) érigé verticalement sur la
surface arrière (7B) du pavillon (7) comme ex-
trémité de base et un second côté de redresse-
ment (742) s’étendant horizontalement à partir
de l’extrémité avant du premier côté de redres-
sement (741), et
le premier côté de redressement (741) est formé
parallèlement à une surface de ventilation (65)
de l’échangeur de chaleur (6).

2. Conditionneur d’air intégré au plafond (1) selon la
revendication 1, dans lequel le premier redresseur
(74) est formé d’un seul tenant avec le pavillon (7)
et est également prévu comme plaque de renforce-
ment pour renforcer la résistance du pavillon (7).

3. Conditionneur d’air intégré au plafond (1) selon la
revendication 1, comprenant en outre :

un bac de vidange (8) qui est prévu à l’intérieur
du corps de boîtier (2) pour recevoir l’eau de
condensation de rosée générée par l’échangeur
de chaleur (6), dans lequel
un second redresseur (82) est érigé sur le bac
de vidange (8), le second redresseur (82) sup-
primant les flux d’air tourbillonnants générés par
une partie de l’air soufflé par la turbosoufflante
(5) tourbillonnant le long de la surface arrière
(7B) du pavillon (7) dans le même sens qu’une
rotation de la turbosoufflante (5).

4. Conditionneur d’air intégré au plafond (1) selon la
revendication 3, dans lequel
l’échangeur de chaleur (6) comporte des première
à quatrième portions d’échange de chaleur (6a à 6d),
les premier et second redresseurs (74, 82) sont dis-
posés de manière à être opposés à chacune des
première à quatrième portions d’échange de chaleur
(6a à 6d) avec un espacement prédéterminé entre
elles, et
les premier et second redresseurs (74, 82) sont po-
sitionnés de telle sorte qu’une distance entre la sur-
face de ventilation (65) de chacune des portions
d’échange de chaleur (6a à 6d) et une surface d’ex-
trémité des premier et second redresseurs (74, 82)
opposée à la surface de ventilation (65) soit la plus
courte.
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